Fuzzy geometric programming approach is used to determine the optimal solution of a multi-objective two stage fuzzy transportation problem in which supplies, demands are hexagonal fuzzy numbers and fuzzy membership of the objective function is defined. This paper aims to find out the best compromise solution among the set of feasible solutions for the multi-objective two stage transportation problem. To illustrate the proposed method, example is used.
INTRODUCTION
Transportation models provide a powerful framework to meet this challenge. They ensure the efficient movement and timely availability of raw materials and finished goods. Transportation problem is a linear programming problem stemmed from a network structure consisting of a finite number of nodes and arcs attached to them. In a typical problem a production is to be transported from m sources to n destinations and their capacities are a 1 , a 2 ,...a m and b 1 ,b 2 ...b n , respectively. In addition there is a penalty C ij associated with transporting unit of production from source i to destination j. This penalty may be cost or delivery time or safety of delivery etc. A variable X ij represents the unknown quantity to be shipped from source i to destination j. In general the real life problems are modeled with multiobjectives, which are measured in different scales and at the same time in conflict. In some circumstances due to storage constraints designations are unable to receive the quantity in excess of their minimum demand. After consuming parts of whole of this initial shipment they are prepared to receive the excess quantity in the second stage. According to Sonia and Rita Malhotra [23] in such situations the product transported to the destination has two stages. Just enough of the product is shipped in stage I so that the minimum requirements of the destinations are satisfied and having done this the surplus quantities (if any) at the sources is shipped to the destinations according to cost consideration. In both the stages the transportation of the product from sources to the destination is done in parallel. Efficient algorithms [21] have been developed for solving the transportation problem when the cost coefficients and the supply and demand quantities are known exactly. However, there are cases that these parameters may not be presented in a precise manner. For example, the unit shipping cost may vary in a time frame. The supplies and demands may be uncertain due to some uncontrollable factors.
To deal quantitatively with imprecise information in making decisions, Bellman is able to find the possibility distribution of the objective value provided all the inequality constraints are of ""≤"" type or ""≥"" type. However, due to the structure of the transportation problem, in some cases their method requires the refinement of the problem parameters to be able to derive the bounds of the objective value. There are also studies discussing the fuzzy transportation problem [14] . Chanas 
Definition: Compromise solution:
A feasible Vector [12] X*∈ S is called a compromise solution of iff x*∈ E and F( ) F(X ) where ^ stands for "minimum" and E is the set of feasible solutions. 
III. FUZZY PROGRAMMING APPROACH FOR SOLVING

MULTI-OBJECTIVE TWO STAGE FUZZY Transportation Problem (MOTSFTP): [22]
The minimum fuzzy requirement of a homogeneous product at the Destination j is denoted by and the fuzzy availability of the same at source i is denoted by . The parametric study [18] 
IV. SOLUTION ALGORITHM [22]
Step 1: Construct the Transportation problem Step 4: Formulate the problem (α ' -Two stage FCMTP) in the parametric form.
Step 5: Apply VAM to get the basic feasible solution.
V. VOGEL APPROXIMATION METHOD: (VAM)
VAM is an improved version of the least cost method that generally, but not always, produces better starting solutions.
Step 1: For each row (column), determine a penalty measure by subtracting the smallest unit cost element in the row (column) from the next smallest unit cost element in the same row (column).
Step 2: Identify the row or column with the largest penalty. Break ties arbitrarily. Allocate as much as possible to the variable with the least unit cost in the selected row or column. Adjust the supply and demand, and cross out the satisfied row or column. If a row and a column are satisfied simultaneously, only one of the two is crossed out, and the remaining row (column) is assigned zero supply (demand).
Step 3: gives a membership function of a multi-objective geometric programming problem which can be implemented for the MOTP problem as follows: 
VI. GEOMETRIC PROGRAMMING APPROACH FOR SOLVING MOTP
In problem P3, constraint (1) can be reduced to the following form.
Then, the solution procedure of the MOTP problem is summarized in the following steps.
Step 1: Consider the first objective function and solve it as a single objective transportation problem subject to the constraints (2) -(4). Continue this process K times for K different objective functions. If all the solutions (i.e.
.., n ) are the same, then one of them is the optimal compromise solution [21] and go to step 6. Otherwise, go to step 2
Step 2: Evaluate the kth objective function at the k optimal solutions (k = 1, 2,...,K). In accordance to the set of optimal solutions, determine its lower and upper bounds (L k and U k ) for each objective function.
Step 3: Define the membership function as mentioned in Eq. (5) Step 4: Construct the fuzzy programming problem [29] P2 and find its equivalent LP problem P3
Step 5: Solve P3 by using an integer programming technique to get an integer optimal solution and evaluate the K objective functions at this optimal compromise solution. Combining stage 1 and stage 2, we get an optimal solution.
Step 6: Stop to construct the membership function of the MOTP problem (step 3) this solution procedure requires the determination of upper and lower bounds of each objective (step 2). After that, Zadeh"s min-operator [28] is used to develop a linear compromise problem (P3) which is solved by using any integer programming technique.
VII. NUMERICAL EXAMPLE
Consider 
VIII. CONCLUSION
Transportation models have wide applications in logistics and supply chain for reducing problems. In this study , Fuzzy geometric programming approach is used to determine the optimal compromise solution of a multi-objective two stage fuzzy transportation problem, in which supplies, demands are Hexagonal fuzzy numbers and fuzzy membership of the objective function is defined.
